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<210> 1 
<211> 1825 
<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 
<221> CDS 

<222> (343) . . (1701) 
<400> 1 

acctaccttt ttttctatct tcaacaacga aacgccttac acacacacac acatacatct 60 

acatacatac atacaaatat acatatatgt aaacttgtat attcattcct attaaccaaa 120 

aagaggcaat taaacttttc cctctttttc tacgtcattt actcaaaaac tctaattcct 180 

tcgtctctgt tctgccattt tctccagaaa aaaatcgacg ggaaataaaa aaaaaaagac 24 0 

aacgaacaag agaaaaagtt cgcgaattat aaaccacttc tataattaac aggaaaagga 3 00 

aggaaaaaaa aggaggaaat agaaaactgc aggcctttat tc atg ttt gat ctt 354 

Met Phe Asp Leu 
1 

aag acg att etc gac cat cct aat ate ccg tgg aaa tta ate att tct 402 
Lys Thr lie Leu Asp His Pro Asn He Pro Trp Lys Leu He He Ser 
5 10 15 20 

ggg ttc teg att gec caa ttt tct ttc gaa tct tac ttg acg tac aga 450 
Gly Phe Ser He Ala Gin Phe Ser Phe Glu Ser Tyr Leu Thr Tyr Arg 
25 30 35 



cag tac cag aag eta tct gaa aca aag ttg cca cct gtg ctg gaa gac 
Gin Tyr Gin Lys Leu Ser Glu Thr Lys Leu Pro Pro Val Leu Glu Asp 



498 



gaa att gat 
Glu lie Asp 
55 

aag gcc aag 
Lys Ala Lys 
70 

eta gtt ttc 
Leu Val Phe 
85 

gtt tct tta 
Val Ser Leu 



act gtc gca 
Thr Val Ala 



acc ttg gtt 
Thr Leu Val 
135 

gaa aaa ttt 
Glu Lys Phe 
150 

atg ate aag 
Met lie Lys 
165 

tac ctg ttc 
Tyr Leu Phe 



tac att atg 
Tyr lie Met 



att cca gtc 
He Pro Val 
215 

gac ggt gaa 
Asp Gly Glu 
230 

ttc cct eta 
Phe Pro Leu 
245 




40 

gat gaa act 
Asp Glu Thr 



ttc tec att 
Phe Ser He 



ate aaa tac 
He Lys Tyr 
90 

ttg aat gca 
Leu Asn Ala 
105 

cag agt tta 
Gin Ser Leu 
120 

gat ttg cca 
Asp Leu Pro 



ggt ttc aat 
Gly Phe Asn 



agt ctg act 
Ser Leu Thr 
170 

ctt aag ate 
Leu Lys He 
185 

gtc ttc ttg 
Val Phe Leu 
200 

ttc ate atg 
Phe He Met 



ctg aaa aaa 
Leu Lys Lys 



gat aag att 
Asp Lys He 
250 



45 

ttt cat aaa 
Phe His Lys 
60 

ttc ggt gac 
Phe Gly Asp 
75 

gac etc ttc 
Asp Leu Phe 



gtc ctg cca 
Val Leu Pro 



tgc ttc ttg 
Cys Phe Leu 
125 

etc tct tac 
Leu Ser Tyr 
140 

aaa ttg acc 
Lys Leu Thr 
155 

ttg gcg tat 
Leu Ala Tyr 



ttt gat aaa 
Phe Asp Lys 



ttc gtt gtc 
Phe Val Val 
205 

ccc atg ttt 
Pro Met Phe 
220 

tct att gaa 
Ser He Glu 
235 

ttt gtc att 
Phe Val He 



tea agg aac 
Ser Arg Asn 



gtc tat aac 
Val Tyr Asn 
80 

cct aaa ate 
Pro Lys He 
95 

gtc aga ttt 
Val Arg Phe 
110 

ggt etc tta 
Gly Leu Leu 



tat age cat 
Tyr Ser His 



gtc caa eta 
Val Gin Leu 
160 

get att ggt 
Ala He Gly 
175 

ttc cct act 
Phe Pro Thr 
190 

caa ate tta 
Gin He Leu 



aat aag ttc 
Asn Lys Phe 



agt ttg gcc 
Ser Leu Ala 
240 

gac ggc tea 
Asp Gly Ser 
255 



50 

tac tec egg 
Tyr Ser Arg 
65 

eta gcc caa 
Leu Ala Gin 



tgg cac atg 
Trp His Met 



cat atg gtc 
His Met Val 
115 

tec agt ttg 
Ser Ser Leu 
130 

ttt gtc ctg 
Phe Val Leu 
145 

tgg ate acc 
Trp He Thr 



ggc cca ate 
Gly Pro He 



gat ttc ctt 
Asp Phe Leu 
195 

gcc atg aca 
Ala Met Thr 
210 

act cca ttg 
Thr Pro Leu 
225 

gat aga gtt 
Asp Arg Val 



aaa aga tct 
Lys Arg Ser 



gcc 546 
Ala 



aag 594 
Lys 



gcc 642 

Ala 

100 

tec 690 
Ser 



tct 738 
Ser 



gaa 7 86 
G1U 



gat 834 
Asp 



ctt 882 

Leu 

180 

tgg 93 0 
Trp 



ate 978 
He 



gag 1026 
Glu 



ggg 1074 
Gly 



tct 1122 

Ser 

260 



cat tea aac gca tat ttc aca ggt ttg cca ttc acc tec aag aga att 1170 
His Ser Asn Ala Tyr Phe Thr Gly Leu Pro Phe Thr Ser Lys Arg He 
265 270 275 

gtt ttg ttc gac act tta gtg aac agt aat tct act gat gaa att acg 1218 
Val Leu Phe Asp Thr Leu Val Asn Ser Asn Ser Thr Asp Glu He Thr 
280 285 290 

get gtt ttg gec cat gaa ate ggt cac tgg caa aaa aac cac ate gtt 1266 
Ala Val Leu Ala His Glu He Gly His Trp Gin Lys Asn His He Val 
295 300 305 

aat atg gtc ate ttt agt caa ttg cac acc ttc etc att ttc tec ctt 1314 
Asn Met Val He Phe Ser Gin Leu His Thr Phe Leu He Phe Ser Leu 
310 315 320 

ttc acc age ate tac aga aat aca tea ttt tac aac acc ttc ggc ttt 1362 
Phe Thr Ser He Tyr Arg Asn Thr Ser Phe Tyr Asn Thr Phe Gly Phe 
325 330 335 340 

ttc tta gag aag tec act ggc agt ttt gtt gat ccc gtt ate act aag 1410 
Phe Leu Glu Lys Ser Thr Gly Ser Phe Val Asp Pro Val He Thr Lys 
345 350 355 

gaa ttc ccc att ate att gga ttt atg tta ttt aac gac tta tta act 1458 
Glu Phe Pro He He He Gly Phe Met Leu Phe Asn Asp Leu Leu Thr 
360 365 370 

cca etc gaa tgt gee atg caa ttc gtg atg agt tta att tec aga act 1506 
Pro Leu Glu Cys Ala Met Gin Phe Val Met Ser Leu He Ser Arg Thr 
375 380 385 

cat gaa tat caa get gat get tat get aaa aaa ttg ggc tac aag caa 1554 
His Glu Tyr Gin Ala Asp Ala Tyr Ala Lys Lys Leu Gly Tyr Lys Gin 
390 395 400 

aat eta tgt agg get eta att gat eta caa ate aaa aac ctt tec acc 1602 
Asn Leu Cys Arg Ala Leu He Asp Leu Gin He Lys Asn Leu Ser Thr 
405 410 415 420 

atg aat gta gat cct ctg tat tct age tat cat tat tec cat cca act 1650 
Met Asn Val Asp Pro Leu Tyr Ser Ser Tyr His Tyr Ser His Pro Thr 
425 430 435 

eta get gaa aga teg acc get eta gac tat gtt agt gaa aag aag aaa 1698 
Leu Ala Glu Arg Ser Thr Ala Leu Asp Tyr Val Ser Glu Lys Lys Lys 
440 445 450 

aac taatctatag agtacacata ttagcatgta ccgttaaatt cagcttegtt 1751 
Asn 

atgtctatat ctacatacat acacaggtat ctactataag aataaaggaa agaaaaaata 1811 



aacgattaaa catt 



1825 



<210> 2 

<211> 453 

<212> PRT 

<213> Saccharomyces cerevisiae 



<400> 2 

Met Phe Asp Leu Lys Thr lie Leu Asp His Pro Asn lie Pro Trp Lys 
15 10 15 

Leu lie lie Ser Gly Phe Ser lie Ala Gin Phe Ser Phe Glu Ser Tyr 
20 25 30 

Leu Thr Tyr Arg Gin Tyr Gin Lys Leu Ser Glu Thr Lys Leu Pro Pro 
35 40 45 

Val Leu Glu Asp Glu lie Asp Asp Glu Thr Phe His Lys Ser Arg Asn 
50 55 60 

Tyr Ser Arg Ala Lys Ala Lys Phe Ser lie Phe Gly Asp Val Tyr Asn 
65 70 75 80 

Leu Ala Gin Lys Leu Val Phe lie Lys Tyr Asp Leu Phe Pro Lys lie 
85 90 95 

Trp His Met Ala Val Ser Leu Leu Asn Ala Val Leu Pro Val Arg Phe 
100 105 110 

His Met Val Ser Thr Val Ala Gin Ser Leu Cys Phe Leu Gly Leu Leu 
115 120 125 

Ser Ser Leu Ser Thr Leu Val Asp Leu Pro Leu Ser Tyr Tyr Ser His 
130 135 140 

Phe Val Leu Glu Glu Lys Phe Gly Phe Asn Lys Leu Thr Val Gin Leu 
145 150 155 160 

Trp lie Thr Asp Met lie Lys Ser Leu Thr Leu Ala Tyr Ala lie Gly 
165 170 175 



Gly Pro lie Leu 
180 

Asp Phe Leu Trp 
195 

Ala Met Thr He 
210 

Thr Pro Leu Glu 

225 

Asp Arg Val Gly 



Tyr Leu Phe Leu 



Tyr He Met Val 
200 

He Pro Val Phe 
215 

Asp Gly Glu Leu 
230 

Phe Pro Leu Asp 
245 



Lys He Phe Asp 
185 

Phe Leu Phe Val 



He Met Pro Met 
220 

Lys Lys Ser He 
235 

Lys He Phe Val 
250 



Lys Phe Pro Thr 
190 

Val Gin He Leu 
205 

Phe Asn Lys Phe 



Glu Ser Leu Ala 
240 

He Asp Gly Ser 
255 



Lys Arg Ser Ser His Ser Asn Ala Tyr Phe Thr Gly Leu Pro Phe Thr 
260 265 270 



Ser Lys Arg lie Val Leu Phe Asp Thr Leu Val Asn Ser Asn Ser Thr 
275 280 285 

Asp Glu lie Thr Ala Val Leu Ala His Glu lie Gly His Trp Gin Lys 
290 295 300 

Asn His lie Val Asn Met Val lie Phe Ser Gin Leu His Thr Phe Leu 
305 310 315 320 

lie Phe Ser Leu Phe Thr Ser lie Tyr Arg Asn Thr Ser Phe Tyr Asn 
325 330 335 

Thr Phe Gly Phe Phe Leu Glu Lys Ser Thr Gly Ser Phe Val Asp Pro 
340 345 350 

Val lie Thr Lys Glu Phe Pro lie lie lie Gly Phe Met Leu Phe Asn 
355 360 365 

Asp Leu Leu Thr Pro Leu Glu Cys Ala Met Gin Phe Val Met Ser Leu 
370 375 380 

lie Ser Arg Thr His Glu Tyr Gin Ala Asp Ala Tyr Ala Lys Lys Leu 
385 390 395 400 

Gly Tyr Lys Gin Asn Leu Cys Arg Ala Leu lie Asp Leu Gin lie Lys 
405 410 415 

Asn Leu Ser Thr Met Asn Val Asp Pro Leu Tyr Ser Ser Tyr His Tyr 
420 425 430 

Ser His Pro Thr Leu Ala Glu Arg Ser Thr Ala Leu Asp Tyr Val Ser 
435 440 445 

Glu Lys Lys Lys Asn 
450 



<210> 3 

<211> 2948 

<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 
<221> CDS 

<222> (1001) . . (1945) 
<400> 3 

tgaactgttg atgaacaaag agaagctgac aagcatcaaa gctttgtacg atgatttcca 60 
ttcaaaaatt tgtgaatatg aaaccaagtt caacaagaat tttcttgaat taaatgagtt 12 0 



atataatatg aataggggag accgtaggcc aaaggaactg aaatttacag attttattac 180 

ttcacagctg tttaacgata tcgaaagcat ttgcaacttg aaagttagtg ttcacaactt 240 

atccaacatt tttaaaaaac aggtcagtac cctaaaacaa cactcaaagc acgcattatc 300 

tgaggattca atatcgcaca caggtaacgg tagttcatcg tcgcccagtt cagcgtcatt 360 

aacgccagta acttcttcat ccaagagtag tttattttta cctagcggta gctcgtctac 420 

ttccctgaaa tttacagacc agattgttca taaatgggtt aggattgctc ctttacagta 480 

caaacgagac attaatgtga acttggaatt taataaggac attaaggaaa ctttaattcc 540 

aagttttgaa agctgcctat gttgtaggtt ttattgcgtt cgagtaatga ttaaatttga 600 

aaaccatctt ggcgtagcga agattgatat ccctatttct gttaggcaag tgacaaaata 660 

aaaaaacatt agaaaaaatt ctcgttactt ttcttataga tatagatata tgtatggttt 720 

gcttatagat gaaggtattt atcgcgtcct ttgtattccc tattattaat aaaattcttt 780 

taaaatgcat tttctggtgc tcttttgttg cttctgtatt tttttttttt tggaccactg 840 

gatggaaaac ctttgatgat tttattacct ttattttaag ttactaaaat atcgagattt 900 

caggaacaaa acatagaatt ttctttgtca agaaaaataa aacgaaataa attgatgctt 960 

tgactactga ctgtctgtca tagagagaac cagaacagca atg eta caa ttc tea 1015 

Met Leu Gin Phe Ser 
1 5 

aca ttt eta gtg etc eta tac ate tec ata tec tat gtg eta ccg eta 1063 
Thr Phe Leu Val Leu Leu Tyr lie Ser lie Ser Tyr Val Leu Pro Leu 
10 15 20 

tat gca act tea caa cca gaa ggg tct aaa cga gat aat cct cga acg 1111 
Tyr Ala Thr Ser Gin Pro Glu Gly Ser Lys Arg Asp Asn Pro Arg Thr 
25 30 35 

att aaa tct cgc atg caa aaa ctt aca att atg eta att tec aac ctt 1159 
lie Lys Ser Arg Met Gin Lys Leu Thr lie Met Leu lie Ser Asn Leu 
40 45 50 

ttt ttg gtg cct ttt tta caa tct caa tta tct agt acc act tea cat 1207 
Phe Leu Val Pro Phe Leu Gin Ser Gin Leu Ser Ser Thr Thr Ser His 
55 60 65 

ata agt ttc aag gac gca ttt tta ggc tta ggt att ate cca ggt tat 1255 
lie Ser Phe Lys Asp Ala Phe Leu Gly Leu Gly lie lie Pro Gly Tyr 
70 75 80 85 



tac get gca ttg cca aac cct tgg caa ttc age cag ttc gtg aaa gac 1303 
Tyr Ala Ala Leu Pro Asn Pro Trp Gin Phe Ser Gin Phe Val Lys Asp 



90 



95 



100 



tta acg aaa tgt gtt gcg atg tta ttg acc tta tat tgt gga ccc gtt 1351 
Leu Thr Lys Cys Val Ala Met Leu Leu Thr Leu Tyr Cys Gly Pro Val 
105 110 115 

tta gat ttt gta tta tat cat tta tta aat cca aag age tct ata ctt 1399 
Leu Asp Phe Val Leu Tyr His Leu Leu Asn Pro Lys Ser Ser lie Leu 
120 125 130 

gaa gat ttt tac cat gaa ttc ctg aat att tgg agt ttc agg aat ttt 1447 
Glu Asp Phe Tyr His Glu Phe Leu Asn lie Trp Ser Phe Arg Asn Phe 
135 140 145 

ata ttt gca cca ata act gag gaa ata ttt tac acg tea atg ctt ttg 1495 
lie Phe Ala Pro lie Thr Glu Glu lie Phe Tyr Thr Ser Met Leu Leu 
150 155 160 165 

act acg tac tta aac eta ata ccg cat teg caa eta age tat caa cag 1543 
Thr Thr Tyr Leu Asn Leu lie Pro His Ser Gin Leu Ser Tyr Gin Gin 
170 175 180 

tta ttt tgg caa cca teg ctt ttt ttt gga ctt gcg cac gca cac cat 1591 
Leu Phe Trp Gin Pro Ser Leu Phe Phe Gly Leu Ala His Ala His His 
185 190 195 

get tat gag caa tta cag gaa ggc tec atg aca act gtt tec att ctg 163 9 
Ala Tyr Glu Gin Leu Gin Glu Gly Ser Met Thr Thr Val Ser lie Leu 
200 205 210 

ctg aca aca tgc ttc caa att tta tac aca aca ctt ttt gga ggg tta 1687 
Leu Thr Thr Cys Phe Gin lie Leu Tyr Thr Thr Leu Phe Gly Gly Leu 
215 220 225 

acc aag ttt gta ttc gta aga aca ggc ggg aac eta tgg tgc tgc ata 1735 
Thr Lys Phe Val Phe Val Arg Thr Gly Gly Asn Leu Trp Cys Cys lie 
230 235 240 245 

ate ctg cat gee ctt tgc aat ate atg ggg ttt cct ggt cct tea aga 1783 
lie Leu His Ala Leu Cys Asn lie Met Gly Phe Pro Gly Pro Ser Arg 
250 255 260 

ttg aat tta cat ttc aca gta gta gac aag aaa get gga cgc att tec 1831 
Leu Asn Leu His Phe Thr Val Val Asp Lys Lys Ala Gly Arg lie Ser 
265 270 275 

aaa ttg gtc tea ate tgg aat aag tgc tac ttc gca ctg ctg gtc ctt 1879 
Lys Leu Val Ser lie Trp Asn Lys Cys Tyr Phe Ala Leu Leu Val Leu 
280 285 290 

gga tta ata tec ctg aag gat acc tta caa act ctg gta gga act cct 1927 
Gly Leu lie Ser Leu Lys Asp Thr Leu Gin Thr Leu Val Gly Thr Pro 
295 300 305 



ggt tat aga ata acc ctt tagccttttt tacgtacttg tataccgttt 1975 
Gly Tyr Arg lie Thr Leu 
310 315 

aaaatttcct atgtactata accttttttc actactatta tggaattcta tcgagcgacc 2035 
gggcttttgt tacggaagag tgaaaaaatc gagttttggt gttttggtga aagaatttgg 2 095 
aggactataa agtacctata ctttgtatta cggactcaat aacaagtcgt tcgtgtcagt 2155 
ggtattgaag ttgtcagatc taagagtaga gagaaggtgg catctaatag gtttcgacgt 2215 
ttttcttttt ttaaggtttt tatttggtct cctagaattt aaggtcttag ttagttttgg 2275 
tttgttttgt gggttacata ttttcaattc aaaggagaat ttagctgtct tttataatgt 2335 
ccaatagaga taacgagagc atgctgcgta ctacatcaag cgataaggcg atcgctagtc 23 95 
aaagggataa acggaagtct gaagttttga ttgctgcaca gtcccttgac aatgaaatcc 2455 
gcagcgtaaa aaacctaaaa , agattgtcga ttgggtcaat ggatttactt attgatccag 2515 
aattagatat aaaattcggt ggggaatcta gtgggagacg atcatggtct ggcacgacat 2575 
ccagttctgc gtcaatgcca agtgacacaa ccaccgttaa taacacacga tatagcgatc 2 63 5 
caactccgct agagaacttg catgggaggg gtaactcagg gatagaatcc tccaataaga 2 695 
ctaaacaagg taactactta ggtataaaaa aaggtgttca ctctccatcc aggaaattaa 2 755 
atgctaacgt attaaagaaa aacttattat gggttcccgc caatcaacac cctaacgtta 2815 
agcctgataa tttcctagag cttgtacaag atactttaca aaatatacaa ctaagcgaca 2875 
atggtgaaga taatgatggg aatagcaatg aaaataacga tattgaggat aatggggagg 2 935 
ataaagaatc aca 2 94 8 



<210> 4 
<211> 315 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 4 

Met Leu Gin Phe Ser Thr Phe Leu Val Leu Leu Tyr lie Ser lie Ser 
1 5 10 r \ 15 

Tyr Val Leu Pro Leu Tyr Ala Thr Ser Gin Pro Glu Gly /ser Lys Arg 
20 25 30 

Asp Asn Pro Arg Thr lie Lys Ser Arg Met Gin Lys Leu Thr lie Met 
35 40 45 



Leu lie Ser Asn Leu Phe Leu Val Pro Phe Leu Gin Ser Gin Leu Ser 
50 55 60 - 

Ser Thr Thr Ser His lie Ser Phe Lys Asp Ala Phe Leu Gly Leu Gly 
65 70 75 80 

lie lie Pro Gly Tyr Tyr Ala Ala Leu Pro Asn Pro Trp Gin Phe Ser 
85 90 95 

Gin Phe Val Lys Asp Leu Thr Lys Cys Val Ala Met Leu Leu Thr Leu 
100 105 110 

Tyr Cys Gly Pro Val Leu Asp Phe Val Leu Tyr His Leu Leu Asn Pro 
115 120 125 

Lys Ser Ser lie Leu Glu Asp Phe Tyr His Glu Phe Leu Asn lie Trp 
130 135 140 

Ser Phe Arg Asn Phe lie Phe Ala Pro lie Thr Glu Glu lie Phe Tyr 
145 150 155 160 

Thr Ser Met Leu Leu Thr Thr Tyr Leu Asn Leu lie Pro His Ser Gin 
165 170 175 

Leu Ser Tyr Gin Gin Leu Phe Trp Gin Pro Ser Leu Phe Phe Gly Leu 
180 185 190 

Ala His Ala His His Ala Tyr Glu Gin Leu Gin Glu Gly Ser Met Thr 
195 200 205 

Thr Val Ser lie Leu Leu Thr Thr Cys Phe Gin lie Leu Tyr Thr Thr 
210 215 220 

Leu Phe Gly Gly Leu Thr Lys Phe Val Phe Val Arg Thr Gly Gly Asn 
225 230 235 240 

Leu Trp Cys Cys lie lie Leu His Ala Leu Cys Asn lie Met Gly Phe 
245 250 255 

Pro Gly Pro Ser Arg Leu Asn Leu His Phe Thr Val Val Asp Lys Lys 
260 265 270 

Ala Gly Arg lie Ser Lys Leu Val Ser lie Trp Asn Lys Cys Tyr Phe 
275 280 285 

Ala Leu Leu Val Leu Gly Leu lie Ser Leu Lys Asp Thr Leu Gin Thr 
290 295 300 

Leu Val Gly Thr Pro Gly Tyr Arg lie Thr Leu 
305 310 315 



